


















is	 built	 according	 to	 an	 energy-efficient	 standard.	 It	 has	 a	 light-frame	 construction	with	 light	 covering	
(external	panels,	heat-insulation,	 interior	plasterboard).	 In	 the	study,	 the	presence	of	a	1	cm	thick	PCM	
board	placed	under	the	inner	surface	of	plasterboard	is	assumed.	Tests	were	conducted	for	organic	materials	
that	undergo	phase	transition	in	different	temperatures,	such	as:	23°C,	25°C	and	27°C.	Based	on	the	results	
of	operative	 temperature	measurements,	 it	 is	possible	 to	determine	 the	 influence	of	PCM	on	the	risk	of	
building’s	overheating.	
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technique.	 It	 contains	 many	 subroutines.	 The	 storage	 and	 release	 effects	 of	 PCMs	 can	 be	
simulated	using	the	active	layer	tool	Type	56	or	by	the	implementation	of	a	new	module.
Energy	Plus	PCM	algorithm	uses	a	one-dimensional	conduction	finite	difference	(CondFD)	
solution	 algorithm	 [9,	 10].	 The	 CondFD	 algorithm	 in	 Energy	 Plus	 uses	 an	 implicit	 finite	
difference	scheme,	where	the	user	can	select	Crank-Nicholson	or	fully	implicit.	In	the	CondFD	


























Inside	 the	 building,	 ,	 there	 is	 an	 open	 space	with	 no	 internal	 partitions.	The	model	 does	
not	take	into	account	the	equipment	and	furniture	in	the	office.	All	other	material	data	are	
presented	in	Table	1.




Change	Material	 was	 assumed.	 In	 simulations	 available	 types	 of	 PCM	were	 used.	 They	
differed	 regarding	 the	 temperature	 of	 phase	 change	which	was	 equal	 to	 23°C,	 25°C	 and	
27°C	respectively	(the	variants	were	called	PCM	23,	PCM	25,	PCM	27,	accordingly).	The	
dependence	of	the	material	enthalpy	on	the	temperature,	for	the	analyzed	PCMs	was	assumed	






























external	metal	sheet 0.001 58 500 0.9 0.4
termal-insulation 0.3 0.04 1381 0.9 0.5
gypsum	board 0.013 0.16 1150 0.9 0.42











period	 for	 different	material	 variants	 (without	PCM	and	with	PCMs	of	 different	 point	 of	
phase	change:	23°C	and	25°C).
Regardless	 of	 the	 PCM	 type,	 it	 is	 always	 visible	 that	 the	 temperature	 has	 smaller	

























in	 the	 total	 time	with	 the	 temperature	 over	 24°C.	The	 solutions	with	 PCM	25	 and	 PCM	
27	perform	effectively	only	in	 the	case	of	higher	 temperature.	To	determine	which	option	
is	more	comfortable	 for	 the	people	 inside	a	building,	 it	would	be	 required	 to	analyze	 the	
thermal	comfort,	considering	the	length	of	the	peak	temperatures	period	for	each	day	more	
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